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Claim Objections 

1 . Claim 1 3 is objected to because of the following informalities: 

• The second to last line of the claim (pg 34 line 1 7), there is a number 2 
listed after (Attenuation/ Depth of sample), this 2 should square the 
variable (Attenuation/ Depth of sample). 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed pubiicatlon in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1 5-1 9, 21 , and 24-26 are rejected under 35 U.S.C. 1 02(b) as being 
anticipated by Bell (4788853). 

In regard to claim 15, Bell discloses a method/apparatus for measuring an 
amount of at least one component in a sample comprising (apparatus): 

a microwave generator that generates a continuous linearly sweeping microwave 
signal varying in frequency (col 1 line 34-36, fig 3 (1)); 

a microwave transmitter for transmitting the generated signal (fig 3 (2,3)); 

a microwave receiver that receives the transmitted signal (fig 3 (4); col 3 line 15- 

22); 
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an analyzer that measures and analyzes generated signal and the received 
signal and produces an output signal (col 3 line 27-37); the output signal indicating 
phase or amplitude differences between the generated signal and the received signal 
(col 3 line 26-50); 

means for determining a depth of the sample located between said transmitted 
and receiver ( col 3 line 57 - col 4 line 3); 

a processor that determines the amount of the component in the sample from the 
depth and output signal (col 4 line 20-30; fig 3 (6)). 

In regard to claim 16, Bell discloses wherein the linear sweeping microwave 
signal varies in frequency between a range of .1 GHz to 4.00 GHz (col 4 line 54-56, 
discloses a frequency In this range). 

In regard to claim 17, Bell discloses wherein the linear sweeping microwave 
signal varies in frequency between a range inclusive of 1.25 GHz to 1.65 GHz (col 2 line 
35-37). 

In regard to claim 18, Bell discloses wherein transmitting and receiving signals is 
done through antennas (col 3 line 15-16 and col 4 line 1 1-15). 

In regard to claim 19, Bell discloses wherein phase shift Is measured by a 
microwave mixer that receives a portion of the generated signal and received signal (col 
3 line 27-37 and col 1 line 57 - col 2 line 9; attenuation or change between signals 
would include phase). 

In regard to claim 21, Bell discloses wherein attenuation of an amplitude of the 
generated signal is measured by an amplitude detector (col 4 line 15-24; the processor 



Application/Control Number: 10/528,549 Page 4 

Art Unit: 2858 

calculates the attenuation, and data from an amplitude detector (signal strength) (fig 3 
(7)). 

In regard to claim 24, Bell discloses measuring a depth of the sample by an ultra- 
sonic means (col 4 line 1 ). 

In regard to claim 25, Bell discloses wherein the processing is performed by a 
microprocessor (col 3 line 62-65). 

In regard to claim 26, Bell discloses wherein the component In the sample is 
water (col 1 line 8-1 1 ). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-7, 9-12, 22-23, and 29-32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bell (4788853) in view of Gould (6560562). 

In regard to claims 1,10, 22, and 23, Bell discloses all that is disclosed above In 
claim 15, and Bell discloses wherein sampling is done with the processing means as all 
data collected is run through linear regression program (col 3 line 34-56). 

Bell lacks specifically stating wherein random stratified sampling of the received 
signal is used to measure the phase shift and attenuation of amplitude. 
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Gould discloses in a microwave moisture meter (col 2 line 53-59) using stratified 
random sampling to obtain the output signal, so as to take advantage of serial 
correlation (col 2 line 7-18). 

It would have been obvious to one with ordinary skill in the art at the time the 
invention was made for Bell to incorporate in the processor for determining 
phase/amplitude using random stratified sampling of the received signal as taught by 
Gould in order to meet precision objectives in the measuring apparatus (col 2 line 12- 
14). 

In regard to claim 2, Bell discloses wherein means for determining depth od the 
sample comprises a sample depth analyzer that measures depth of the sample (col 3 
line 57 - col 4 line 3). 

In regard to claim 3, Bell discloses wherein the depth analyzer is an ultra-sonic 
transmitting device (col 4 line 1). 

In regard to claim 4, Bell discloses wherein the linear sweeping microwave signal 
varies in frequency between a range of .1 GHz to 4.00 GHz (col 4 line 54-56, discloses 
a frequency in this range). 

In regard to claim 5, Bell discloses wherein the linear sweeping microwave signal 
varies in frequency between a range inclusive of 1 ,25 GHz to 1 .65 GHz (col 2 line 35- 
37). 

In regard to claim 6, Bell discloses wherein transmitting and receiving signals is 
done through antennas (col 3 line 15-16 and col 4 line 11-15). 
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In regard to claim 7, Bell discloses wherein phase shift is measured by a 
microwave mixer that receives a portion of the generated signal and received signal (col 
3 line 27-37 and col 1 line 57 - col 2 line 9; attenuation or change between signals 
would include phase). 

In regard to claim 9, Bell discloses wherein attenuation of an amplitude of the 
generated signal is measured by an amplitude detector (col 4 line 1 5-24; the processor 
calculates the attenuation, and data from an amplitude detector (signal strength) (fig 3 
(7)). 

In regard to claim 1 1 , Bell discloses wherein the processing is pert'ormed by a 
microprocessor (col 3 line 62-65). 

In regard to claim 12, Bell discloses wherein the component in the sample Is 
water (col 1 line 8-1 1 ). 

In regard to claim 29, Bell discloses wherein the apparatus determines an 
amount of at least one material in the sample (col 4 line 24-30). 

In regard to claim 30, Bell discloses wherein the at least one component modifies 
the signal (col 4 line 24-30, the signal after going through the component is changed 
and that changed is determined, abstract). 

In regard to claim 31 , Bell discloses wherein the at least one component is water 
(col 1 line 8-11). 

In regard to claim 32, Bell discloses wherein the sample is coal (col 1 line 4-7). 
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Claims 8 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bell (4788853) and Gould (6560562- for claim 8) as applied to claim 7 and 19 above, 
and further in view of Jakkula et al. (5315258). 

Bell discloses wherein the microwave mixer generates an output signal 
comprising an oscillating voltage with a DC bias and frequency (col 3 line 24-56, 
constant 1 is the bias and can be seen in figures 1 and 2 that the signal contains a bias 
as it doesn't start at the origin), where the bias is proportional to the output signal (col 3 
line 46-50). 

Bell lacks specifically wherein the bias is proportional to a change in velocity of 
the signal and provides a change in overall dielectric constant of the component in the 
sample. 

Jakkula et al. discloses a microwave moisture device that states that velocity of 
the microwaves through the material is directly related to the moisture content (abstract) 
and the velocity of the waves through the material is directly related to the dielectric 
constant (col 1 line 46-50). 

It would have been obvious to one with ordinary skill in the art at the time the 
invention was made for Bell to incorporate and use in calculating the moisture in a 
sample the fact that the velocity of the microwaves through the material is directly 
related to the dielectric constant and moisture constant of the material as taught by 
Jakkula et al. in order to quickly and continuously measure the moisture in a sample (col 
1 line 32-35). 



Application/Control Number: 10/528,549 Page 8 

Art Unit: 2858 

Allowable Subject Matter 

Claims 13, 14, 27, and 28 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

In regard to claims 13 and 27, the equation used for determining moisture 
content as follows: 

Wfoisttire content «^ MO +MI*{Attenu«tion/Depih of aampte) ♦ 
y2^(Vatodty/D^pth cf &ampte}*M3*{Veloc?iy/ Deptft of samptef f 
M4^{At*enuation/ Depth of s^tmpief : whemiin 

Attamiatton « (amptlttide measured wftN sampJe) - (^impiSude 
m^asyrad withwtsampte); 

Vebcity - (microwave v^focay measurement with sample) - 
(microwave veloclly measurement vrfttioMt ««iii^fe); and 

Depth of sampte « (Depth with sample) « (d^pth ^hout sair^pte); 

and 

UO, Ml. M2, M3 and M4 am calibration coefficients determined 

by performfeig a simpfe linear regre«$IOA of variables: (Attenuafion/Depth of 

sample^ (VetocilyjDepth of sampte). (Veloc%/ Depth of $ampl#)^ and 

(Attenuation/ Depth of sample}2 against ©xperanentally defernilii^ valuea for 

A 

the component. 

in the combination as claimed. 

Claims 14 and 28, depend from claims 13 and 27 respectively, and would also be 
allowable if all objections are overcome. 
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Conclusion 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. De et al. (5132623) discloses antennas to transmit energy 
through material under test to measure dielectric properties of the material over a range 
of frequencies. Anjur et al. (Pub # 20020198863), discloses the use and reasons for 
using stratified random sampling; when the population of the data set is not 
homogeneous, the population can be divided into homogenous subgroups and a 
random sample can be taken of each subgroup. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeff Natalini whose telephone number is 571-272-2266. 
The examiner can normally be reached on M-F 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Diane Lee can be reached on 571-272-2399. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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